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after SIX (6) MONTHS from the mailing date of this communication. 

- If the period for reply specified above is less than thirty (30) days, a reply within the statutory minimum of thirty (30) days will be considered timely. 

- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication. 

- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 1 33). 
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DETAILED ACTION 



Claims 1-24 have been examined. 



Claim Rejections ■ 35 USC § 103 



The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

2. Claims 1-3, 5, 12, 16, 19, and 23 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Peng (US-55241 14). 
Claims 1 and 16: 

Peng substantially teaches the claimed voltage controlled oscillator clock 204 as 
part of an on chip phase-lock-loop driven by a system clock 220 (reference clock) and 
operating at a designated frequency (first frequency). Peng also teaches the frequency 
of the voltage controlled oscillator clock 204 is controlled by phase detector and 
reference multiplexer 206. During normal operation, the phase detector and reference 
multiplexer 206 locks the frequency of the voltage controlled oscillator clock 204 to 
either the system clock 220 frequency or some multiple thereof (second frequency 
higher than the first). (Col. 5, lines 41-54). Peng also discloses that the clock output 222 
is connected to the input of clock and burst controller 208 (clock control circuitry). The 
burst controller 208 is utilized to gate off and control the number of clock pulses to the 
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combinational logic 212 during testing. (Col. 6, lines 10-12). Peng does not explicitly 
disclose a first and second storage devices for providing shift/capture and launch 
clocks, respectively. However, Peng does disclose the burst controller 208 (clock 
control circuitry) consists of logic that synchronously controls the number of pulses of 
controlled clock output 224. Peng suggests the launch and capture signals in that the 
burst controller 208 allows only two clock pulses from controlled clock output 224 to be 
applied to combinational logic 212: the first pulse clocks the scan-path test data into the 
combinational logic 212 (scan/capture), and the second pulse signals the end of the 
time in which combinational logic 212 may correctly operate on this test data (launch). 
(Col. 6, lines 52-63). It would have been obvious to one of ordinary skill in the art at the 
time the invention was made to modify Peng's system such that the burst controller 208 
(clock control circuitry) includes storage devices consisting of logic that synchronously 
controls the number of pulses of controlled clock output 224. The artisan would have 
been motivated to do so because this would enable the combinational logic 212 to be 
tested at a nominal operating speed with a low speed reference clock. 
Claim 2: 

Peng does not explicitly teach that the storage devices included in the burst 
controller 208 (clock control circuitry) (see claim 1 rejection) are circular shift registers, 
however, Peng does teach the burst controller 208 (clock control circuitry) consists of 
logic that synchronously controls the number of pulses of controlled clock output 224. It 
would have been obvious to one of ordinary skill in the art at the time the invention was 
made to modify Peng's system such that the storage devices included in the burst 
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controller 208 (clock control circuitry) are circular shift registers because of the timing 
and the duration of the clock pulse it creates (See Fig. 3). The artisan would be 
motivated to do so because this would enable the combinational logic 212 to be tested 
at a nominal operating speed with a low speed reference clock. 
Claim 3: 

Peng teaches that during the test mode, the phase detector 206 uses the TCK 
1 10 as the reference frequency and locks the frequency of the voltage controlled 
oscillator clock 204 thereto. The TCK 1 10 is normally at a lower frequency than the 
frequency of the voltage controlled oscillator clock 204. As an example, the voltage 
controlled oscillator clock 204 may operate at a frequency of 200 MHz and TCK 110 
may operate at a frequency of 10 MHz. The frequency divider 210 (also part on the 
clock control circuit) will therefore divide by N, where N=200/10 or 20 (ratio of the high 
frequency clock divided by the reference clock). The purpose of the phase-lock-loop 
formed by the voltage controlled oscillator clock 204, frequency divider 210 and phase 
detector and reference multiplexer 206 is to synchronize the frequency and phase of the 
internal clock output 222 to the frequency and phase of TCK 1 1 0. The clock output 222 
connects to the input of burst controller 208 (clock control circuitry). (Col. 6, lines 42-51 ). 
Claim 5: 

Peng teaches a modulo-N frequency divider 210 divides the clock output 222 
frequency. Divided frequency output 218 is connected to the phase detector and 
reference multiplexer 206 (clock generator). The modulo-N frequency divider 210 may 
have a divide ratio N of any positive integer number, and may be programmed for 
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different values of N (integer divided version of high frequency clock). (Col. 5, lines, 49- 
60). 

Claim 12: 

Peng substantially teaches the claimed voltage controlled oscillator clock 204 as 
part of an on chip phase-lock-loop driven by a system clock 220 (reference clock) and 
operating at a designated frequency (first frequency). Peng also teaches the frequency 
of the voltage controlled oscillator clock 204 is controlled by phase detector and 
reference multiplexer 206. During normal operation, the phase detector and reference 
multiplexer 206 locks the frequency of the voltage controlled oscillator clock 204 to 
either the system clock 220 frequency or some multiple thereof (second frequency 
higher than the first). (Col. 5, lines 41-54). Also, it well known in the art that PLLs 
include a feedback connected from the output back to the input. 
Claim 19: 

Peng substantially teaches the claimed voltage controlled oscillator clock 204 as 
part of an on chip phase-lock-loop driven by a system clock 220 (reference clock) and 
operating at a designated frequency (first frequency). Peng also teaches the frequency 
of the voltage controlled oscillator clock 204 is controlled by phase detector and 
reference multiplexer 206. During normal operation, the phase detector and reference 
multiplexer 206 locks the frequency of the voltage controlled oscillator clock 204 to 
either the system clock 220 frequency or some multiple thereof (clock generator for 
generating a second frequency higher than the first). (Col. 5, lines 41-54). Peng also 
discloses that the clock output 222 is connected to the input of clock and burst controller 
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208 (global storage device). The burst controller 208 is utilized to gate off and control 
the number of clock pulses to the combinational logic 212 during testing. (Col. 6, lines 
10-12). Peng does not explicitly disclose a global storage device for receiving the high 
frequency clock and a clock waveform generation circuit, however, Peng does disclose 
that the burst controller 208 (global storage device and clock waveform generation 
circuit) consists of logic that synchronously controls the number of pulses of controlled 
clock output 224 (sequence of state values). Peng also suggests the launch and 
capture signals in that the burst controller 208 allows only two clock pulses from 
controlled clock output 224 to be applied to combinational logic 212: the first pulse 
clocks the scan-path test data into the combinational logic 212 (scan/capture), and the 
second pulse signals the end of the time in which combinational logic 212 may correctly 
operate on this test data (launch). Peng further discloses the CTL 1 12 (test control 
signal) signal controls whether the logic circuit is in normal or test operation mode. (Col. 
6, lines 31-41 ,52-63). It would have been obvious to one of ordinary skill in the art at the 
time the invention was made to modify Peng's system such that the burst controller 208 
(global storage device and clock waveform generation circuit) includes a storage device 
and a waveform generator consisting of logic that synchronously controls the number of 
pulses of controlled clock output 224. The artisan would have been motivated to do so 
because this would enable the combinational logic 212 to be tested at a nominal 
operating speed with a low speed reference clock. 

The output logic circuitry for providing a divided version of the high frequency 
clock and a scan test clock is rejected per claim 5 above. 



Application/Control Number: 10/025,291 Page 7 

Art Unit: 2133 

Claim 23: 

This claim is rejected per claims 2 and 3 above. 

Peng does not explicitly teach that the global storage device included in the burst 
controller 208 (global storage device) (see claim 19 rejection) is a circular shift register, 
however, Peng does teach the burst controller 208 (global storage device) consists of 
logic that synchronously controls the number of pulses of controlled clock output 224. It 
would have been obvious to one of ordinary skill in the art at the time the invention was 
made to modify Peng's system such that the global storage device included in the burst 
controller 208 (global storage device) is a circular shift register because of the timing 
and the duration of the clock pulse it creates (See Fig. 3). The artisan would be 
motivated to do so because this would enable the combinational logic 212 to be tested 
at a nominal operating speed with a low speed reference clock. Peng teaches the ration 
of the high frequency clock and the reference clock in that during the test mode, the 
phase detector 206 uses the TCK 1 10 as the reference frequency and locks the 
frequency of the voltage controlled oscillator clock 204 thereto. The TCK 1 1 0 is normally 
at a lower frequency than the frequency of the voltage controlled oscillator clock 204. As 
an example, the voltage controlled oscillator clock 204 may operate at a frequency of 
200 MHz and TCK 110 may operate at a frequency of 10 MHz. The frequency divider 
210 (also part on the clock control circuit) will therefore divide by N, where N=200/10 or 
20 (ratio of the high frequency clock divided by the reference clock). The purpose of the 
phase-lock-loop formed by the voltage controlled oscillator clock 204, frequency divider 
210 and phase detector and reference multiplexer 206 is to synchronize the frequency 
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and phase of the internal clock output 222 to the frequency and phase of TCK 1 10. The 
clock output 222 connects to the input of burst controller 208 (global storage device). 
(Col. 6, lines 42-51). 



Allowable Subject Matter 

3. Claims 4,6-11,1 3-1 5,17,1 8, 20-22, 24 are objected to as being dependent 
upon a rejected base claim, but would be allowable if rewritten in independent form 
including all of the limitations of the base claim and any intervening claims . 
The following is an Examiner's Statement of Reasons for Allowance: 
The prior art of record teaches a clock generator that receives a reference clock 
from a low speed tests and generates a high frequency clock via voltage controlled 
oscillator, which is part of an on-chip phase-lock-loop (PLL) coupled to a phase detector 
for at-speed testing of a semiconductor circuit. The prior art of record also provides a 
clock control circuit via the burst controller 208, which generates the scan clock pulses. 
The high frequency clock is a ratio of the high frequency clock divided by the reference 
clock frequency. The prior art of record test for proper operation of the combinational 
logic 212 during a time period determined by the time between clock pulses 310a and 
310b. Thus, the combinational logic 212 may be tested at its normal operating speed 
with a standard low speed logic tester 102. The prior art of record also adds that two or 
more clock pulses 310 may be utilized to test semiconductor devices at speed, and that 
the test cycles 304 and 306 may be combined, or additional test cycles added during 
testing of the combinational logic 212. Various high speed logic tests may be performed 
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on the combinational logic 212 by appropriately designed test scan-path logic 214 in 
combination with control, and phase locked test and system clock signals. The prior art 
of record quantitatively performs high speed tests on combinational logic 212 with a 
standard low speed logic tester 102 that includes testing of both the logic functions and 
the time in which these functions are performed; Peng (US-55241 14) is one example of 
such prior arts. The prior arts of record, however, fail to teach, singly or in combination, 
varying the pulse-to-pulse delay between the launch and shift/capture clock while the 
frequency of the reference clock remains unchanged (claim 6); a third storage device for 
generating a second launch signal (claim 7); generating the high frequency operating 
clock in a divided and an inverse form during a non-test mode (claim 8); a feedback and 
delay circuit in the clock generator for providing the shift/capture clock as a feedback 
signal and phase matching (claim 9); the feedback signal is either an integer divided 
version of the high frequency operating clock during a normal mode of operation or as 
the output of the first storage device during a scan test mode of operation (claim 10); 
the shift/capture clock and the launch clock signals are delayed to maintain the same 
phase relationship with the feedback signal (claim 13). 

Any comments considered necessary by applicant must be submitted no later 
than the payment of the Issue Fee and, to avoid processing delays, should preferably 
accompany the Issue Fee. Such submissions should be clearly labeled "Comments on 
Statement of Reasons for Allowance." 



Conclusion 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to John J Tabone, Jr. whose telephone number is (703) 
305-8915. The examiner can normally be reached on M-F. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Albert DeCady can be reached on (703) 305-9595. The fax phone number 
for the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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